This paper presents the results of theory-based intervention strategies to increase the adoption of a tobacco prevention program. The adoption intervention followed a series of dissemination intervention strategies targeted at 128 school districts in Texas. Informed by Social Cognitive Theory, the intervention provided opportunities for districts to learn about and model themselves after 'successful' school districts that had adopted the program, and to see the potential for social reinforcement through the knowledge that the program had the potential to have an important influence on students' lives. The proportion of districts in the Intervention condition that adopted the program was significantly greater than in the Comparison condition (P < 0.001). Stepwise logistic regression indicated that the variables most closely related to adoption among intervention districts were teacher attitudes toward the innovation and organizational considerations of administrators. Recommendations for the development of effective strategies for the diffusion of innovations are presented.
Introduction
The Smart Choices Diffusion Study was a 4 year study designed to expand our knowledge base of intervention programs to increase the diffusion of effective health promotion programs. The purpose of the research was to study the diffusion of an innovative tobacco prevention program to school districts and to evaluate the effectiveness of theorybased intervention strategies aimed at influencing the diffusion process.
The project was divided into four phases: dissemination, adoption, implementation and maintenance. Each phase included a series of intervention strategies and evaluation procedures to determine the impact of the interventions. The purpose of this paper is to report findings from the adoption phase of the project. Two major questions are addressed in this phase of the study:
(1) How effective were the intervention strategies in influencing school districts to adopt the innovative tobacco prevention program? (2) For those districts exposed to the interventions, what school organizational, administrator and teacher characteristics are associated with program adoption?
For a description of the overall project research design, intervention methods and theoretical foundations, see Parcel et al. (1989a,b) .
Adoption intervention strategies
The process of adopting an innovation requires an awareness of the characteristics of the innovation and a decision to make a trial effort to use the innovation. Within complex organizations such as school districts it may not always be clear who needs to be made aware and who will make the decision to adopt the innovative program. Therefore, we designed a series of intervention strategies that targeted both potential program users G.S. Parcel et al. (middle school teachers) and potential adoption decision makers (school and district level administrators). In order to facilitate the diffusion process, intervention strategies were developed for two phases: (1) the dissemination phase, which was designed to increase awareness about the Smart Choices program, and (2) the adoption phase, which focused on the decision to adopt the program.
The dissemination intervention development, implementation and evaluation are discussed in the previous article (Brink et al., 1995) . The evaluation of the dissemination phase revealed no differences between intervention and comparison districts in readiness to adopt a tobacco prevention program. Possible explanations for these results included:
(1) incomplete implementation of the dissemination strategies leading to low exposure, (2) lack of effectiveness of the dissemination strategies and (3) high levels of favorable views toward tobacco prevention at baseline. The following section describes the intervention strategies that were used during the Adoption phase of the Smart Choices study.
Adoption phase
The target outcome of the adoption phase was to influence school districts to adopt the Smart Choices program. Teachers and administrators of districts in the intervention condition were mailed a newsletter about the Smart Choices program in March 1989. At the same time, a brochure about the Smart Choices program was mailed to superintendents in districts in the comparison condition.
Smart Choices newsletter. The conceptualization for the newsletter was derived from Diffusion Theory (Rogers, 1983) and Social Cognitive Theory (Bandura, 1986) . The newsletter was designed to (1) provide modeling of program adoption, (2) discuss positive attributes of the innovation and (3) offer incentives for program adoption.
Modeling. Both Rogers (1983) and Bandura (1986) discuss modeling as a powerful inducement to encourage adoption of an innovation or behavior. Adoptive behavior is often influenced by seeing what others are doing. The front page of the newsletter featured photographs and stories about several early adopters (the first school districts to adopt the Smart Choices program) to provide modeling of program adoption and vicarious reinforcement for those contemplating adoption. The photographs and stories were obtained from interviews with school district personnel involved in the adoption decision. Wherever possible, quotes from school district personnel about value expectancies ('teaching tobacco use prevention is important') and anticipated benefits or outcome expectations of program adoption ('this program will prevent our students from using tobacco') were cited.
Incentives. According to Bandura (1986) , the issues of money, skills and accessory resources can function as incentives or disincentives in an adoption decision. The more resources an innovation requires, the lower the probability it will be adopted. For this reason, several incentives related to cost, resources and skills training were offered to school districts in the newsletter. Program costs were purposely quite low. The cost included copies of the videotapes and materials needed to implement the program. Free teacher training was offered to school districts that adopted by a certain date.
In addition to the above incentives, a social incentive for adoption was highlighted in the newsletter. Through focus groups with teachers and administrators we identified 'making a difference' in the lives of students as a very important social incentive for adopting a new school program. We used data from evaluations of the Minnesota Smoking Prevention Program (MSPP) in a story to demonstrate that teachers who use the Smart Choices program could make a difference in the lives of their students by reducing the number of students likely to become smokers.
Attributes of the innovation. Rogers and Shoemaker (1971) have identified several attributes of innovations that influence their adoptability including relative advantage, compatibility and complexity. The newsletter discussed the Smart Choices program in the context of these variables.
Relative advantage refers to the benefits provided by an innovation. According to Rogers and Shoemaker (1971) , people adopt innovations that are perceived to have an advantage over other innovations and even though these benefits cannot be experienced until the innovation is tried, people act on the basis of anticipated benefits. Smart Choices is an adaptation of the Minnesota Smoking Prevention Program (MSPP) (Perry et al., 1987) . MSPP has been field tested and evaluation results indicate that MSPP is effective in reducing the onset of smoking among seventh graders by as much as 60% (Perry et al, 1987) . These data were reported in the newsletter to demonstrate the relative advantage of the Smart Choices program. To address anticipated benefits, these data were interpreted in terms of what a district could achieve in reducing the onset of their students' smoking behavior if Smart Choices were adopted and implemented.
Compatibility refers to the fit of an innovation with prevailing norms. In the newsletter, Smart Choices was demonstrated to be compatible by linking it to the state education agency's mandate to provide tobacco prevention education at the middle school level.
Complexity refers to ease of comprehension and use of an innovation. Smart Choices was described as a finely tuned, complete program that except for teacher training, required no outside resources or extra preparation to implement.
An order form for the program was inserted into each newsletter. The order form requested that a central level administrator (e.g. superintendent, curriculum director) sign the form to signify the district's willingness to adopt the program.
Smart Choices brochure. The brochure about the Smart Choices program that was mailed to superintendents in comparison school districts was developed with a clearinghouse prototype in mind. Basic information about the curriculum contents and ordering information was presented. An order form for the program was attached. Teacher training was not mentioned, nor were any persuasive messages about adoption.
Methods
The study population consisted of all school districts in Texas Education Service Center Regions III, V and VII (n = 166). School districts in the intervention condition (n = 128) received the intervention while the remaining school districts (n = 38) served as a comparison condition. The proportion of districts adopting the Smart Choices program in the intervention condition and in the comparison condition are compared using school district as the unit of analysis. In addition, the independent effects of the intervention and organization, teacher and administrator variables on the likelihood of adoption are assessed. All districts were followed for 2 years after enrolment in the study. Since the districts were assigned to treatment conditions by region, this is not a randomized study design and the interpretation of the results must take this into account. A randomized design for this type of study was not seen as feasible since the diffusion process may be geographically determined, i.e. school districts close to each other may influence one another to adopt the program regardless of assignment to treatment condition.
Measures
Survey questions related to the adoption of innovations by individuals and by organizations were identified and included in the Readiness to Adopt Survey. Separate versions of the survey were written for teachers and administrators. After pilot testing these surveys, two final surveys with similar but not identical items were constructed. The items were sorted by the investigators into categories derived from Social Cognitive Theory and Diffusion Theory as follows: relative advantage of the innovation, compatibility of the innovation, complexity of the innovation, respondent innovativeness, attitudes toward tobacco prevention, attitudes toward tobacco policies, respondent selfefficacy for using a tobacco prevention program, outcome expectations for using a tobacco prevention program, attitudes toward tobacco prevention and decentralized decision making. The teacher survey included items relating to all the above variables except innovation complexity, and the administrator survey included items relating to all the above variables except outcome expectations and respondent innovativeness. The a reliability coefficients for scales constructed for each category ranged from 0.56 to 0.82. See the previous paper for details of scale construction.
Several organizational variables were obtained from records of the Texas Education Agency. These variables were size (number of seventh graders), expenditure per pupil (instructional expenditures per pupil), percent of students who are college bound and percent of students who are minority.
The decision to adopt the Smart Choices program by a school district was assessed by the return of an adoption form, as well as a purchase order for the program ($20/unit). This form was included in the adoption newsletter and could be signed by the superintendent or curriculum director and mailed to the research project office. Adoption by school districts in the comparison condition was also assessed by the return of an adoption form and purchase order for the program.
Procedures
Surveys designed to assess readiness to adopt a school tobacco prevention program were mailed to a data collection coordinator in each school district, who then distributed the surveys to the specified district and school administrators and to seventh grade science and health teachers. The surveys were mailed in January 1988 and January 1989. The second set of surveys was used for this analysis, since these surveys were completed just prior to the initiation of the adoption phase, and more accurately assess attitudes that may be related to the adoption decision.
Methods of analysis
To investigate the degree of similarity of the Intervention districts and the Comparison districts, each of several different baseline variables were compared. In addition to the intervention variable, three different groups of explanatory covariates were considered: the organizational covariates (size, expenditure per pupil, percent college bound, percent minority), the administration covariates (relative advantage, compatibility, complexity, characteristics of the social system, attitudes toward tobacco policies, decentralized decision making, self-efficacy for using tobacco prevention, attitudes toward tobacco prevention) and the teacher covariates (relative advantage, compatibility, characteristics of the social system, decentralized decision making, self-efficacy for using tobacco prevention, attitudes toward tobacco prevention, outcome expectations, attitudes toward tobacco policies, respondent innovativeness). A description and discussion of these variables can be found in the measures section.
Summary statistics, including means and standard deviations, and also minimum, first quartile, median, third quartile and maximum, were calculated separately for each of these variables in the Intervention and Comparison districts. Several of the covariates had skewed or otherwise apparently non-normal distributions. For this reason, the medians of the covariates in the Intervention and Comparison districts were compared with MannWhitney tests to determine if there were major differences in the distributions between the two treatment conditions. The effect of conducting multiple tests was taken into account in interpreting the results.
The decision of each district to adopt or not adopt the curriculum was considered the principal outcome variable. In the primary analysis, a y} test was used to compare the proportions of districts adopting in the Intervention and Comparison conditions.
A secondary analysis used stepwise logistic regression to take into account any imbalances in the covariates between the Intervention and Comparison districts. The BMDP LR stepwise logistic regression procedure (Dixon, 1988) was used to determine the relationship of the intervention to adoption of the tobacco prevention program by the school districts while adjusting for the effects of the covariates. This was done by first determining which of the covariates entered into the logistic model in the absence of the intervention variable, then refitting the model including the intervention variable while retaining those covariates already selected. Any additional explanatory power of the intervention variable may then be attributed to the intervention. The odds ratio of adoption by districts receiving the intervention compared with those not was then calculated, along with appropriate confidence intervals.
The odds ratio for adoption is the ratio of the odds of adoption when intervention has occurred to the odds of adoption when intervention has not occurred and the confidence interval gives a measure of the variability in estimate of this ratio.
In the case of a continuous covariate, the odds ratio is the increase in the relative probability of adoption associated with a one-unit increase in that covariate, and again a confidence interval reports the variability in this estimated ratio.
Since logistic regression procedures require measurements on each of the covariates for each district, a fairly large proportion of the districts could not be used in this part of the analysis. To determine if the districts for which data were complete differed in important ways from districts whose records were incomplete, the medians of the covariates available were compared in the 'Complete' and 'Incomplete' groups.
To further investigate the possible influence of the various covariates upon adoption of the Smart Choices program, a stepwise logistic regression analysis was carried out within the Intervention condition alone. This procedure eliminated the effect of the intervention and allowed an assessment of the predictive power of the variables other than intervention for districts in this condition.
Results
This study included a total of 166 school districts.
Complete data on the organizational covariates were obtained for all 166 districts, 119 had complete data on the administration covariates, 105 had complete data on the teacher covariates and 101 had complete data on all covariates. Median, minimum, maximum and interquartile range of each of the covariates within the Intervention and Comparison districts are reported in Table  I . Mann-Whitney tests were used to compare the medians of each covariate between the Intervention and Comparison districts. The results suggest that the Intervention and Comparison districts are fairly similar with regard to the covariates measured with the exception of expenditure per pupil and ethnic composition. The Intervention districts tended to have a higher percentage of minority students and had a higher expenditure per pupil than the Comparison districts. Minority groups were primarily African-American and Hispanic. Since 21 comparisons were made, the two differences discovered are compatible with the pattern which might be seen due to sampling variation.
In the Intervention condition, 72 of 128 districts adopted the Smart Choices program (56.25%) while in the Comparison condition, four of 38 adopted Smart Choices (10.53%). A % 2 test of the equality of these proportions confirms that they differ significantly (P < 0.001).
The covariates (other than intervention) most closely related to adoption were determined by a stepwise logistic regression procedure. This analysis requires complete data for each district on all variables considered, thus of 166 districts, only 101 (56 adopting, 45 not adopting) could be used. an approximate 95% confidence interval for the odds ratio. When intervention was excluded as a predictor variable for adoption, the remaining covariates selected by the stepwise logistic regression procedure were, in order, relative advantage, teacher attitudes toward tobacco policies, ethnic composition, teacher attitudes toward tobacco prevention and teacher perception of relative advantage. The intervention variable was then included in the analysis while retaining the covariates selected at the initial step. This procedure is designed to take into account imbalances in the covariates between the two treatments so that an adjusted estimate of the odds ratio of adoption associated with the intervention may be determined. The ratio of the odds of adoption in the intervention districts as compared to the comparison districts was then estimated to be 9.46 (95% confidence interval: 2.12 to 42.3). This analysis is reported in Table II(B). In order to determine which, if any, of the measured covariates were related to adoption among districts receiving the intervention, a stepwise logistic regression was carried out using only the 80 districts in the Intervention districts for which data were complete. As shown in Table  II (C), the variables teacher attitudes toward tobacco prevention, decentralized decision making, teacher attitudes toward tobacco policies and teacher perception of relative advantage entered in that order.
The analysis described above takes into account imbalances in the measured covariates in the dis- tricts having complete data. The requirement that the data be complete may itself result in a selection bias which is not addressed by this analytic procedure. Assessment of the similarity of the 'Complete' districts and the 'Incomplete' districts is limited by the same missing data. However, a comparison of the 101 'Complete' and 65 'Incomplete' districts was carried out using the Mann-Whitney procedure, and is reported in Table III . This analysis shows that median student enrolment (size) is larger (P < 0.001) in the 'Complete' districts (median 85) than in the 'Incomplete' districts (median 65), and median instructional expenditure per pupil (expenditure per pupil) is smaller (P < 0.05) in the 'Complete' districts (median $1880) than in the 'Incomplete' districts (median $1995) . No significant differences were found in the remaining covariates.
Discussion
Adoption is defined as 'a decision to make full use of an innovation as the best course of action available' (Rogers, 1983) . The purpose of the adoption intervention was to increase the likelihood that school districts would decide to adopt the Smart Choices program. The proportion of districts in the Intervention condition that adopted the program is significantly greater than in the Comparison condition. In fact, only 10% of the districts that did not receive the dissemination and adoption interventions ordered the Smart Choices program. 'Adoption' was measured by the return of the curriculum order form which required a small payment and confirmation of adoption by a districtlevel administrator. While this is a very simple indicator, it represents an interest in the innovation and an investment (though small) of resources in the innovation. The efforts of the intervention to promote and encourage adoption clearly had an effect among those districts that received the intervention.
One explanation of the higher adoption rates among intervention districts might have been the influence of the earlier dissemination intervention on the exposed districts. Unfortunately, the research design and analysis do not enable us to determine which of the two diffusion interventions (initial dissemination strategies or the adoption newsletter) were effective in influencing adoption, so the adoption decision should be viewed as the result of combined intervention strategies.
A potential weakness of the study was the lack of a true, randomized experimental design. Not only was the geographic proximity of school districts a consideration, the structure and practice of the education service area regions in Texas were important potential problems. Because of the massive area and number of school districts in Texas, the state is divided into 20 area education service centers, and the service center personnel serve as 'linking agents' between the state department of education and local school districts. It is highly likely that service center personnel could have contaminated the study by influencing districts in a single region to adopt the Smart Choices program, regardless of randomization to a treatment status.
Informed by Social Cognitive Theory, the dissemination and adoption interventions provided opportunities for districts to learn about and model themselves after 'successful' school districts that had adopted the Smart Choices program, and to see the potential for social reinforcement through the knowledge that the program had the potential to have an important influence on students' lives. Social Cognitive Theory further guided the use of incentives such as free teacher training and low program cost. Although Social Cognitive Theory has been used as the basis for curriculum development (Parcel et al., 1987; Perry and Kelder, 1992) to influence attitudes and behaviors at the student level, the results of this study show that it also provides a strong foundation for interventions targeting school teachers and administrators at a district level for program adoption.
The stepwise regression model indicated that teachers' perceptions of the relative advantage of the Smart Choices program as compared to their current practices, their attitudes toward the innovation, and their attitudes toward tobacco policies were each predictive of adoption. The administrators' perceptions of the relative advantage of the innovation and the ethnic composition of the district were also predictive of adoption. The analysis was conducted in the absence of the intervention, since the intervention effects were so highly significant. When the intervention was forced into the previously defined model as the sixth variable, it still remained highly significant.
A second objective of the adoption phase of the diffusion study was to determine which organizational, administrative and teacher characteristics were associated with the adoption decision. Logistic regression was used to determine the variables most closely related to adoption, while adjusting for the effects of the covariables. Of the five variables found to be predictive of adoption, three were 'teacher' variables (relative advantage, attitudes toward tobacco prevention, and attitudes toward tobacco policies) and only one was an 'administrator' variable (relative advantage). Teachers' perceptions of the relative advantage of the Smart Choices program as compared to their current practices, their attitudes toward the innovation and their evaluations of tobacco policies were each predictive of adoption. The administrators' perceptions of the relative advantage of the innovation and the ethnic composition of the district were also predictive of adoption. One interpretation of this prediction model is that the attitudes of teachers are more influential than the attitudes of administrators in influencing adoption. There are not sufficient data from this study to support a statement of this magnitude, however. In fact, earlier studies have suggested the decision to adopt an innovation is generally made by upper level administrators or even a single administrator, and teachers have little influence until later in the diffusion process (Rogers, 1983; Huberman and Miles, 1984; Crandall, 1989) . Our results suggest that efforts to influence the adoption decisionmaking process should include those responsible for administration and implementation of programs, rather than focusing only on school district administrators.
A second interpretation of the prediction model is that the adoption intervention was better received in districts with an organizational climate where teachers' attitudes and opinions were valued. In other words, districts with more favorable teacher attitudes may have provided a better 'fit' for the innovation than districts with less favorable teacher attitudes (Roberts-Gray and Scheirer, 1988) . Previous studies have shown that differences in teachers' use and attitudes about new programs appear to be directly attributable to principal commitment and support (Bentzen, 1974; Loucks, 1977, 1978; Berman and McLaughlin, 1978) . The support of administrators may be a necessary but not sufficient factor in innovation adoption.
The variables most closely related to adoption among the intervention districts were teacher attitudes toward the innovation, and decentralized decision making of administrators. Whether the teachers liked, or felt favorably about the program, played an important role in program adoption. Their perceptions of the advantage of using the Smart Choices program, as compared to current tobacco prevention teaching strategies, and their attitudes toward current school district tobacco policies were also predictors (although less strong) of adoption. These findings provide further support for the earlier recommendation that teachers should be included in program adoption decisions. The prediction model also supports the suggestion that districts with more favorable organizational climates or better 'fits' were more likely to adopt the innovation. Although there was no direct assessment of the fit between the program and district policies and procedures, adoption of the program did require some latitude and flexibility in decision making within the district; resources had to be allocated (time, staff and financial) and a new program introduced. Districts that could be more adaptable to new practices, or could see how the program could be integrated into current practices, were more likely to adopt.
Based on our findings and experience with the Smart Choices project, we are confident in concluding that the addition of Social Cognitive Theory to Diffusion Theory substantially improved our ability to design interventions that would lead to program adoption. Diffusion Theory was especially useful in providing a general framework for the diffusion process including emphasis to be placed on the characteristics of the innovation and the potential adopters. However, Diffusion Theory by itself provided insufficient guidance for how to design specific interventions to influence the diffusion process. Our initial goal was to inform the school districts about the availability of an effective tobacco prevention program and to obtain adoption of the program. To enhance the probability that adoption of the program would occur, we decided to focus on interventions that would address potential cognitive determinants of individuals who would be either making the adoption decision or could influence the decision to adopt the innovative program.
The primary method used in the Smart Choices dissemination and adoption interventions was modeling. Our conceptualization of modeling was based on Bandura's Social Cognitive Theory (Bandura, 1986 ) which provides extensive detail on the conditions and processes under which learning occurs as a result of observing models. To translate the method of modeling into intervention strategies, we used both mediated and interpersonal channels to model teachers and administrators making the decision to adopt or successfully using the innovative program. The challenge for using modeling as a method for influencing the adoption of innovative school-based health promotion programs is to design strategies that enable teachers and administrators to observe the successful adoption and use of the program by other school districts.
Messages included in modeling strategies should address the most salient factors potential adopters are likely to use as a basis for making the decision. In a large diffusion study conducted in schools in the Netherlands, the most salient factors associated with program adoption were related to the practical aspects of teachers' ability to effectively implement the innovative programs (Paulussen et al., 1995) . Knowing more about the key factors that will be used by potential adopters in making the adoption decision can be used to strengthen and focus the messages used in the modeling strategies. In retrospect, we may have been able to strengthen our interventions by tailoring messages more directly to the predictors of adoption and given less effort to those factors that were already very favorable toward the innovation and not associated with program adoption.
As reported in the evaluation of the dissemination intervention (see previous paper), there were incomplete and low to moderate levels of implementation of the various intervention strategies. However, the results reported show a high level of program adoption. We attribute a good adoption rate for the tobacco prevention program to the use of multiple strategies. Bandura (1986, p. 147) emphasizes that there is no single pattern of social diffusion.
Dispersion patterns can .... vary widely depending on the nature of the innovation and the skills and resources it requires, the associational networks that exist for spreading the innovation, and the social constraints and incentives that impinge upon the activity. Within these various patterns of social diffusion, the media can serve as originating, as well as reinforcing, influences.
Within schools and school districts, there is great diversity in how decisions about the adoption of new programs are made (Goodman et al., 1992) . We view the use of multiple intervention strategies that reached both teachers and administrators at multiple levels as an essential component contributing to the observed rate of program adoption in our study.
The findings from the Smart Choices study are highly applicable to future intervention efforts. Combined dissemination and adoption methods, with a strong theoretical background including the use of modeling and interpersonal and mediated messages that address the characteristics of the innovation, are effective in encouraging and influencing school districts to adopt health promotion programs.
